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Transmission Line for S-Band Masers 
A new shortened transmission line has been 
developed for S-band masers. The result is reduced 
noise temperature at the maser input. 
The transmission-line assembly is shown in the 
illustration. The line is coaxial. Its outer conductor is 
made of a thin-wall (0.25-mm wall) stainless-steel 
tube; the inside is plated with 0.0025 mm copper and 
0.0003 mm gold. This combination gives little 
microwave loss and adequate thermal isolation. The 
transmission line is mechanically supported by 
clamping a flange at the room-temperature end of the
outer conductor, between the adapter plate and the 
waveguide. Thermal connections to the 80-K and 
4.5-K, closed-cycle, helium-refrigeration (CCR) sta-
tions are made with flexible copper straps. 
The transmission-line center conductor contacts the 
outer conductor at the 4.5-K temperature connector 
and at the support clamp (which is thermally 
connected to the 4.5-K CCR station). It is made of 
gold-plated, polished copper. A vacuum, common to 
the CCR vacuum jacket, provides thermal insulation 
between the coaxial-line center conductor and its 
surrounding outer conductor and the quartz dome. 
This document was prepared under the sponsorship of the National Government assumes any liability resulting from the use of the 
Aeronautics and Space Administration. Neither the United States information contained in this document, or warrants that such use 
Government nor any person acting on behalf of the United States will be free from privately owned rights.
https://ntrs.nasa.gov/search.jsp?R=19750000126 2020-03-19T20:24:09+00:00Z
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Refrigeration capacity measurements show that the  
total heat transferred to the 4.5-K CCR station (by Patent status: 
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1. A 2.1-K maser equivalent-input noise temperature -.	 - 
was achieved through the use of the new input Source: Robert C. Clauss and Ervin R. Wiebe of 
transmission line. At Goldstone, California, and Caltech/JPL 
at Canberra, Australia, 2.1-K masers were in- under contract to 
stalled on 64-m antennas. The improved systems ,.	 S	 NASA Pasadena Office 
(each with an overall system temperature of 13 K S	 (NPO-13504) 
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